SCATTERING AND TRANSMISSION CHARACTERISTICS OF WAVES IN
COMPOSITE-MATERIAL-EMBEDDED CYLINDRICAL LAYERED MEDIA

goboggoooood

E-mail: 9113826 @mail.dyu.edu.tw

ABSTRACT
THE PURPOSE OF THIS THESIS IS TO INVESTIGATE THE ELECTROMAGNETIC PROPAGATION
CHARACTERISTICS, INCLUDING SHIELDING AND SCATTERING, ASSOCIATED WITH
COMPOSITE-MATERIAL-EMBEDDED CYLINDRICAL LAYERED MEDIA. ON THE BASIS OF A BULK MODEL,
EACH SHELL OF THE LAMINATED COMPOSITE MATERIAL IS REGARDED AS HOMOGENEOUS, AND IS
CHARACTERIZED BY COMPLEX PERMITTIVITY AND PERMEABILITY TENSORS TO ACCOUNT FOR THE
LOSSY AND ANISOTROPIC NATURE OF THE MEDIUM. THE FIELDS INSIDE THE COMPOSITE MATERIALS ARE
EXPRESSED AS AN INFINITE SERIES WITH THEIR COEFFICIENTS SOLVED BY USING FINITE-DIFFERENCE
APPROACH ALONG THE RADIAL DIRECTION, WHEREAS THE FIELDS IN EACH ISOTROPIC LAYERED MEDIA
ARE EXPANDED IN TERMS OF EIGENFUNCTIONS. BY ENFORCING THE BOUNDARY CONDITIONS, ONE
OBTAINS ALL THE UNKNOWN COEFFICIENTS FROM WHICH THE SHIELDING EFFECTIVENESS AND THE
RADAR ECHO WIDTH CAN BE READILY COMPUTED. COMPOSITE MATERIALS, INCLUDING
GRAPHITE/EPOXY (G/E) AND BORON/EPOXY (B/E) FIBER-REINFORCED LAMINATED COMPOSITES, HAVE
BEEN CONSIDERED IN THIS STUDY. THE EFFECTS OF VARIOUS PARAMETERS, SUCH AS THE ORIENTATION
AND CONDUCTIVITY OF THE FIBER, THE THICKNESS OF THE LAMINATE, THE DIELECTRIC CONSTANT OF
THE MATRIX MATERIAL, AND THE POLARIZATION OF THE INCIDENT WAVE, ON THE PROPAGATION
CHARACTERISTICS ARE ALL THOROUGHLY STUDIED.

Keywords : COMPOSITE MATERIALS, PROPAGATION CHARACTERISTICS, ELECTROMAGNETIC SHIELDING
PROPERTIES, TRANSMISSION PROPERTIES.
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